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(54) Occupant-leg protection device 



(57) In order to provide an occupant-leg protection 
device having a knee bag that is extremely quickly de- 
ployed in front of an occupant's leg even when the out- 
put of a gas generator is low, and that ensures a large 
thickness after inflation, a main chamber is formed by 
sewing a front panel (26) and a rear panel (28) together, 
and the interior thereof is partitioned into small cham- 
bers (1 , 2, 3, 4) by partition panels. A surface panel (30) 
is sewn to the front side of the front panel (26), and an 
auxiliary chamber (5) is formed therebetween. When a 



gas generator (20) is actuated to generate gas, in a knee 
bag (18), the first chamber (1) is first inflated, and the 
second chamber (2), the third chamber (3), and the 
fourth chamber (4) are inflated sequentially. When the 
third chamber (3) and the fourth chamber (4) are inflated 
more than a certain extent, gas flows from the third 
chamber (3) and the fourth chamber (4) into the auxiliary 
chamber (5) through openings (56) and (58), and the 
auxiliary chamber (5) is inflated while the surface panel 
(30) bulges out from the front panel (26) toward an oc- 
cupant. 
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Description 

(Technical Field of the Invention] 

[0001] The present Invention relates to an occupant- 
leg protection device having a knee bag that protects 
the lower leg of an occupantfrom hitting an interior panel 
in front of the seat in case of collision of a car or the like 
and that prevents the lower part of the body of the oc- 
cupant from moving toward the front of the vehicle by 
restraining the movement of the knee. 

[Description of the Related Art] 

[0002] Some occupant- leg protection devices, which 
protect the lower leg of an occupant from a heavy load 
due to the hitting against an interior panel in front of the 
seat when a high-speed moving object, such as a car, 
experiences a head-on collision, mainly include an air 
bag disposed inside the interior panel (in the space on 
the back side of the interior panel), a gas generator for 
inflating the air bag, and a lid for covering the air bag in 
a normal state (when the high-speed moving object, 
such as a car, is not involved in a collision). 
[0003] In such occupant-leg protection devices, the 
air bag is folded and placed inside the interior panel in 
the normal state, and the lid is mounted so as to cover 
the folded air bag. 

[0004] When the car or the like experiences a head- 
on collision, the gas generator is actuated to eject gas, 
and the ejected gas is supplied to the air bag, thereby 
rapidly inflating the air bag. In this case, the lid is opened 
with the inflation of the air bag, and the air bag is per- 
mitted to protrude from the interior panel, and is inflated 
and deployed between the interior panel and the occu- 
pant's lower leg so as to protect the occupant's lower 
leg from hitting the interior panel (hereinafter, such a 
type of air bag that is inflated in front of the occupant's 
leg will be referred to as a "knee bag"). 

[Problems to be Solved by the Invention] 

[0005] An object of the present invention is to provide 
an occupant-leg protection device having a knee bag 
that is widely inflated and deployed in front of an occu- 
pant's leg in a short time even when the output of a gas 
generator is low. 

[0006] Another object of the present invention is to 
provide an occupant-leg protection device that ensures 
a sufficiently large thickness after inflation. 

[Means for Solving the Problems] 

[0007] According to the present invention, this object 
is achieved by an occupant-leg protection device as de- 
fined in claim 1 . The dependent claims define advanta- 
geous or preferred embodiments of the occupant-leg 
protection device. 



[0008] The occupant-leg protection device of the 
present invention includes a knee bag to be inflated in 
front of the leg of an occupant of a vehicle, and a gas 
generator for inflating the knee bag, wherein the knee 
5 bag includes a main chamber to be first inflated by gas 
first introduced from the gas generator, and an auxiliary 
chamber placed along a surface of the main chamber 
close to the occupant or a surface of the main chamber 
remote from the occupant to be inflated by gas intro- 
10 duced from the main chamber. 

[0009] In such an occupant-leg protection device of 
the present invention, when the gas generator is actu- 
ated, the main chamber is inflated and deployed in front 
of the occupant's leg by gas from the gas generator. By 
is setting the thickness (thickness in the front/rear direc- 
tion of the occupant) of the main chamberto be relatively 
small, since the capacity of the main chamber is small, 
the main chamber is sufficiently quickly inflated and de- 
ployed even when the output of the gas generator is low. 
[0010] In general, the distance between the occu- 
pant's leg and the interior panel in front of the leg is short. 
Such quick inflation and deployment of the main cham- 
ber in front of the occupant's leg is considerably effective 
in preventing the occupant's leg from directly hitting the 
interior panel. 

[001 1] In the present invention, after the main cham- 
ber is inflated and deployed in front of the occupant's 
leg, gas is introduced from the main chamber into the 
auxiliary chamber, and the auxiliary chamber is thereby 
inflated. Consequently, the knee bag becomes an inflat- 
ed member having a sufficiently large thickness. 
[0012] In the present invention, preferably, the main 
chamber is surrounded by a front panel close to the oc- 
cupant and a rear panel remote from the occupant, and 
the auxiliary chamber is surrounded by an auxiliary- 
chamber panel opposing one of the front panel and the 
rear panel, and the one panel. In this knee bag, the 
number of panels that constitute the auxiliary chamber 
is reduced, and the capacity after folding and the cost 
can be reduced. 

[0013] The auxiliary-chamber panel may have a 
tucked portion on the periphery thereof. This can suffi- 
ciently increase the thickness of the auxiliary chamber 
after inflation. 

[Brief Description of the Drawings] 
[0014] 

Fig. 1 is a longitudinal sectional view of a knee bag 
according to an embodiment of the present inven- 
tion. 

Fig. 2 is an exploded perspective view of the knee 
bag shown in Fig. 1 . 

Fig. 3 is a cross-sectional view of the knee bag, tak- 
en along line Ill-Ill in Fig. 1. 
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Fig. 4 is an exploded perspective view of a modifi- 
cation of the knee bag. 

Fig. 5 is a longitudinal sectional view of a knee bag 
according to another embodiment of the present in- 
vention. 

Fig. 6 is a cross-sectional view, taken along line 
VI-VI in Fig. 5. 

[Description of the Embodiments] 

[001 5] An embodiment of the present invention will be 
described below with reference to the drawings. Fig. 1 
is a longitudinal sectional view of a section of a car in 
front of a seat, showing a state in which a knee bag ac- 
cording to an embodiment of the present invention is in- 
flated, Fig. 2 is an exploded perspective view of the knee 
bag, and Fig. 3 is a cross -sectional view of the knee bag, 
taken along line Ill-Ill in Fig. 1. In the following descrip- 
tion, the horizontal direction refers to the direction of 
width of a vehicle. 

[0016] An occupant-leg protection device 14 is in- 
stalled in an interior panel 10 in front of a seat 12, on 
which the occupant's leg 60 is shown. 
[0017] The occupant-leg protection device 14 in- 
cludes a retainer 1 6 shaped like a container, a knee bag 
1 8 connected to the interior of the retainer 1 6, and a gas 
generator 20 for inflating the knee bag 1 8. The retainer 
16 is placed at an opening 10a provided in the interior 
panel 1 0. Normally, the knee bag 1 8 is stowed in a folded 
state inside the retainer 16, and a lid 22 is mounted at 
the front of the retainer 1 6 to cover the knee bag 1 8. The 
lid 22 is normally placed so that it is substantially flush 
with the interior panel 10, and pivots open on its lower 
end toward the front side of the interior panel 10 when 
the knee bag 18 is inflated. 

[001 8] The knee bag 1 8 is clamped between a flange 
of the gas generator 20 and the retainer 1 6 at the rim of 
a gas inlet, and is fixed to the retainer 1 6 by bolts 24 for 
fastening the gas generator 20 to the retainer 16. 
[0019] The knee bag 1 8 includes a front panel 26 on 
the occupant's side, a rear panel 28 on the side of the 
interior panel 10, and a surface panel 30 overlapping 
with the front of the front panel 26. The front panel 26 
and the rear panel 28 are sewn together with sewing 
thread 32 at their peripheries to form a bag, and a main 
chamber is formed inside the bag. 
[0020] A gas inlet is formed at the bottom of the rear 
panel 28, and the rim of the gas inlet is fixedly connected 
to the retainer 1 6 together with the gas generator 20, as 
described above. 

[0021] The upper, right, and left edges of the surface 
panel 30 are sewn to the front panel 26 with the sewing 
thread 32. The lower edge of the surface panel 30 is 
sewn to the front panel 26 with sewing thread 34. 
[0022] Tucked portions 36 are provided at the upper 
and lower edges of the surface panel 30. The tucked 



portions 36 may be provided at the right and left edges 
of the surface panel 30, as shown in Fig. 4, or may be 
provided at all the upper, lower, right, and left edges 
thereof, although not shown. An auxiliary chamber 5 is 
5 formed between the surface panel 30 and the front panel 
26. 

[0023] The interior of the main chamber surrounded 
by the front panel 26 and the rear panel 28 is partitioned 
into four small chambers, namely, a first chamber 1, a 
second chamber 2, a third chamber 3, and a fourth 
chamber 4 provided in that order from the bottom, by 
partition panels 38, 40, and 42 extending between the 
front panel 26 and the rear panel 28. The partition panels 
38, 40, and 42 extend in the horizontal direction, and 
are sewn to the front panel 26 and the rear panel 28 with 
sewing thread 44. 

[0024] In this embodiment, two partition panels 38, 
two partition panels 40, and two partition panels 42 are 
sewn together with sewing thread 46, respectively. 
[0025] Spaces 54 through which gas flows are formed 
between the ends in the longitudinal (horizontal) direc- 
tion of the partition panels 38, 40, and 42 and the side 
edges of the knee bag 1 8. The lowermost first chamber 
1 and the second chamber 2 that is the second from the 
bottom also communicate with each other through an 
opening 50 formed in the partition panel 38. 
[0026] A portion of the front panel 26 facing the third 
chamber 3 and the fourth chamber 4 is provided with 
openings 56 and 58 through which gas flows from the 
third chamber 3 and the fourth chamber 4 into the aux- 
iliary chamber 5. In order that more gas can flow from 
the fourth chamber 4 into the auxiliary chamber 5 than 
from the third chamber 3, the third chamber 3 has one 
opening 56 and the fourth chamber 4 has three open- 
ings 58. Instead of thus increasing the number of open- 
ings, the diameter of the opening 58 of the fourth cham- 
ber 4 may be set to be larger than that of the opening 56. 
[0027] In the occupant-leg protection device 14 hav- 
ing the knee bag 18 with such a configuration, the gas 
generator 20 is actuated in case of a car collision to gen- 
erate gas for inflating the knee bag. The knee bag 18 
starts to be inflated by the gas, pushes the lid 22 open, 
bulges out toward the front side of the interior panel 1 0, 
and is deployed upward along the interior panel 10. 
[0028] During this time, in the knee bag 1 8, the first 
chamber 1 is first inflated, and the second chamber 2, 
the third chamber 3, and the fourth chamber 4 are inflat- 
ed sequentially. When the third chamber 3 and the fourth 
chamber 4 are inflated more than a certain extent, gas 
flows from the third chamber 3 and the fourth chamber 
4 into the auxiliary chamber 5 through the openings 56 
and 58, so that the auxiliary chamber 5 is inflated while 
the surface panel 30 bulges out from the front panel 26 
toward the occupant. 

[0029] Since the small chambers 1 to 4 other than the 
auxiliary chamber 5 are first inflated in this way, even 
when the gas generator 20 is of a low-output type that 
generates a small amount of gas, the knee bag 1 8 is 
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quickly deployed into the area in front of the occupant's 
leg along the interior panel 10. In this first deployment 
stage, the auxiliary chamber 5 is not inflated at all or is 
hardly inflated, and the thickness of the knee bag 1 8 is 
small. Therefore, the knee bag 18 is quickly inflated in 
a narrow space between the interior panel 10 and the 
occupant's leg. 

[0030] Subsequently, the auxiliary chamber 5 is inflat- 
ed by gas from the third chamber 3 and the fourth cham- 
ber 4, and the knee bag 18 increases in thickness to 
receive the occupant's leg. Consequently impact ap- 
plied to the occupant's leg is absorbed sufficiently. 
[0031] In particular, since the surface panel 30 has the 
tucked portions 36 in this embodiment, the thickness of 
the knee bag 18 becomes sufficiently large when the 
auxiliary chamber 5 is inflated, and a markedly large 
amount of impact applied to the occupant's leg is ab- 
sorbed. 

[0032] While the first chamber 1 to the fourth chamber 
4 are partitioned by the partition panels 38, 40, and 42 
in the above embodiment, they may be partitioned by 
directly sewing the front panel and the rear panel, with- 
out using the partition panels. 

[0033] Figs. 5 and 6 show the configuration of a knee 
bag according to such an embodiment. Fig. 5 is a lon- 
gitudinal sectional view similar to Fig. 1, and Fig. 6 is a 
cross-sectional view, taken along line VI-VI in Fig. 5. 
[0034] In this knee bag 1 8A, a front panel 26A and a 
rear panel 28A are sewn together on the peripheries 
thereof with sewing thread 32A, thereby forming a main 
chamber. In order to partition the main chamber into a 
first chamber 1 , a second chamber 2, and a third cham- 
ber 3, the front panel 26A and the rear panel 28A are 
also sewn at sewing portions 60 formed in the horizontal 
direction. Both ends of the sewing portions 60 are sep- 
arate from the right and left edges of the knee bag 1 8A, 
so that gas passages 54A are formed at both the right 
and left ends of the sewing portions 60. 
[0035] A surface panel 30A is placed so as to overlap 
with the front panel 26A, and the surface panel 30A is 
sewn to the front panel 26A with sewing threads 32A 
and 34A, thereby forming an auxiliary chamber 5. Al- 
though not shown, the surface panel 30A also has 
tucked portions. 

[0036] The auxiliary chamber 5 communicates with 
the third chamber 3 through an opening 56A formed in 
the front panel 26A. 

[0037] In this embodiment, the surface panel 30A and 
the front panel 26A are connected by a tether belt 62 in 
order to prevent the surface panel 30A from being ex- 
cessively inflated to protrude toward the occupant when 
the auxiliary chamber 5 is inflated. Such a tether belt 
may be adopted in the embodiment shown in Figs. 1 to 
4. 

[0038] In this knee bag 18A, the first chamber 1 , the 
second chamber 2, and the third chamber 3 are also 
inflated in that order by gas from a gas generator 20 and 
are quickly deployed toward the front side of the occu- 



pant's leg along an interior panel, and then, the auxiliary 
chamber 5 is inflated to receive the occupant's leg. 
[0039] In this way, the knee bag 18A is also quickly 
inflated toward the front of the occupant's leg even when 
5 the output of the gas generator 20 is low. Moreover, after 
the auxiliary chamber 5 is inflated, the thickness of the 
knee bag 18A is sufficiently large, and the impact ap- 
plied to the occupant's leg is absorbed sufficiently. 
[0040] The above embodiments are examples of the 
io present invention, and the present invention may be car- 
ried out by other embodiments. 
[0041] For example, while the main chamber is parti- 
tioned into three or four small chambers in the above 
embodiments, it may be partitioned into two chambers 
or five or more chambers. 

[0042] While the partition panels or sewing portions 
extending in the horizontal direction are adopted in order 
to partition the main chamber in the above embodi- 
ments, some of or all of the partition panels or sewing 
portions may extend vertically. 

[0043] While the surface panels 30 and 30A have 
tucked portions in the above embodiments, the tucked 
portions may be omitted. 

[0044] While the front panel and the rear panel are 
separate in the above embodiments, a continuous panel 
may be folded in two to form the front panel and the rear 
panel. 

[0045] While the auxiliary chamber is formed on the 
occupant side of the main chamber in the above embod- 
iments, it may be formed on the side of the main cham- 
ber close to the interior panel. That is, the auxiliary 
chamber may be formed so that it is surrounded by the 
rear panel 28 and the surface panel. 

[Advantages] 

[0046] As described in detail above, the present in- 
vention provides an occupant-leg protection device hav- 
ing a knee bag that is extremely quickly deployed in front 
of the occupant's leg even when the output of the gas 
generator is low and that ensures a large thickness after 
inflation. 



Claims 

1 . An occupant-leg protection device comprising: 

a knee bag (1 , 2, 3, 4, 5) to be inflated in front 
of the leg (60) of an occupant of a vehicle; and 
a gas generator (20) for inflating said knee bag 
(1,2,3,4, 5), 

wherein said knee bag comprises: 

a main chamber (1 , 2, 3, 4) to be first inflated 
by gas first introduced from said gas generator 
(20); and 
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an auxiliary chamber (5) placed along a surface 
of said main chamber (1 , 2, 3, 4) close to the 
occupant or a surface of said main chamber re- 
mote from the occupant to be inflated by gas 
introduced from said main chamber (1 , 2, 3, 4). 5 

An occupant-leg protection device according to 
claim 1, wherein said main chamber is surrounded 
by a front panel (26; 26A) close to the occupant and 
a rear panel (28; 28A) remote from the occupant, 10 
and said auxiliary chamber (5) is surrounded by an 
auxiliary-chamber panel (30) opposing one of said 
front panel (26; 26A) and said rear panel (28; 28A), 
and said one panel (26; 26A; 28; 28A). 

15 

An occupant-leg protection device according to 
claim 2, wherein said auxiliary-chamber panel (30) 
has a tucked portion (36) on the periphery thereof. 
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